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Abstract

A large electric power company is the most complicated production complex
and its optimal management is related to huge difficulties. For uninterrupted
management of the production process in similar companies, it is necessary to
solve the technical-technological, regime, economic and financial problems in a
unified system in such a manner as to ensure compliance of optimality of the
operation modes, cost-efficiency and financial sustainability of the company with
the European Standards. Solution of these tasks at the level of modern
requirements needs the application of modern methods in management,
introduction of the digital economics and business engineering principles.
Therefore, this thesis work studies the international experience of management of
large electric power companies in depth. Analysis of the results of the researches of
famous scientists dedicated to solution of the posed problem and of those working
on energy management problems in Georgia has established that assessments
conducted for management efficiency of the large companies mainly has general
character and a new approach is needed to study this issue. Therefore, this thesis
work is focused on development of such an optimal econometric model of
management efficiency and modeling algorithm for assessment of efficiency
through a complex approach to assessment of the management efficiency of a large
electric power company and application of modern methods in the study, which
will allow the manager to assess the problems existing in management of the
company promptly and predictably and to make the scientifically justified
solutions for their elimination.

This thesis work includes an introduction, a literary review, three chapters,
conclusions and recommendations.

Urgency of the topic is substantiated in a single context in the introduction
of the thesis work and in the literary review.

In the chapter I of this thesis work, based on the scientific research, the
optimal econometric modeling scheme of management efficiency of a large power
company and its report algorithm are formed, which reflects the mathematical
models for determination of the factors affecting the management efficiency and
their medium-term forecast. Considering the factors affecting the management
efficiency, the Felix-Riggs method establishes the unified methodology of optimal
econometric modeling for the medium-term forecasting and management
efficiency assessment of the factors affecting the management efficiency, according
to the definition of the general basic indices for assessment of the management
efficiency and financial sustainability of the company. The methodology is
generalized and may be used for assessment of the management efficiency of any
company.

The chapter II of this thesis work provides a medium-term forecast of KPIs of
GSE and JSC Telasi through autoregressive, extrapolative and multifactorial
forecasting methods.



The chapter III of the thesis work deals with the forecast approbation of the
management efficiency modeling of GSE and JSC Telasi. According to the
modeling algorithm for assessment of the management efficiency of a large electric
power company, the group expert evaluation method defines the estimated factors
of management efficiency of the above-mentioned companies and the transformed
Felix-Riggs method determines the total basic indicators for assessment of
management efficiency of these companies on the basis of the statistic information
on technical-economic indications of operation of 2010-2020. The factors affecting
the management efficiency of GSE and JSC Telasi are specified based on the
correlation analysis. According to the results of the above-mentioned reports, the
medium-term forecasting of general indices for assessment of management
efficiency and financial sustainability of GSE and JSC Telasi has been carried out
through the multi-factor mathematical model of forecasting.

A summary table for assessment of management efficiency of the mentioned
companies is created according to the forecast indicators of the factors affecting
the management efficiency of the above-mentioned electric power companies,
total management efficiency and financial sustainability assessment indices. The
data provided in this table allows the manager to view the problems in
management visually, to outline ways for their solution correctly and promptly.

Analysis of the results of the forecast approbation establishes that the values
of the overall index for assessment of management effectiveness of GSE are
characterized by negative dynamics in the medium term, that is mainly due to the
tendency of decreased labor productivity, fundraising rates and increased
management costs. Almost none of the factors defining the financial sustainability
of GSE comply with the established norms, their values differ from the norms
significantly.

Values of general index for assessment of the management efficiency of JSC
Telasi are characterized by the growth dynamics in the medium term, that is due
to the positive growth dynamics of almost all the factors defining this indicator in
the forecast period. The forecast indicators of the financial sustainability
determinants of JSC Telasi do not comply with the established norms; however,
deviation from the norms is relatively insignificant.

In order to solve the problems existing in management of GSE and JSC
Telasi, it is suggested to take specific complex and result-oriented measures.
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L59M0OM LHdSBOLM
0bggdLo 1
09 OOMByO0L
2390053909 0.8872 1
d99mbogo¢0 0.9068 | 0.95997 1
bo6x 900 -0.511 | 0.74844 | 0.7013 1
136399900 0.7725 | 0.54821 | 0.7088 | 0.2023 1
96HMmIolboymg3096M90s 0.964 | 0.94918 | 0.9918 | 0.6331 | 0.7265 1
905039 MION0
bobrxgdob oo - - -
300056 bobrxgddo -0.643 | 0.70407 | -0.631 | -0.955 | 0.0191 | 0.577 1

3bMoo 44. bl ,,0gslol* IsGMNZoL g8gdE0BMdOL  Lszzs6dm dsBzgbgdegdo

2010-2020 §5%.
c c
2 8 & € c
c b c ) b - c
) 7 Sl Sgu| & 252l %
€ P 3 3 5 <| 8
3 S A S & g DS X c g &
P & 2 3 &3 | ¢
= =2 3| 5| £33 £% 27 4
2 g & 2% eL3 26| 2% 5%
o) A ¢ A c g 4 s ¢ E 4| &
) c 3 D - & Q =) o) e IS
3 g & g g Yo &2 8¢l g¢
2 €/ Q 2 & 8 29| &L
c ’é \% g 2 [ap) ‘% E: (=] \%
2 € S S| B % > 8 e
O © =p)
© S
2009 ©, 1563 227724 | 220027 164643 43135 2174 8394
2010 §. 1645 278634 | 240092 166129 42100 2210 8265
2011 §). 1746 271369 | 241919 179978 49837 2268 8764
2012 §). 1816 269312 | 227469 161021 52238 2248 8297
2013 §. 1907 264947 | 302888 151681 51579 2076 7514




2014 §. 2115 293979 | 259978 174545 56120 2082 8550
2015 §. 2273 329719 | 322552 195432 52063 2050 8345
2016 §). 2629 416477 | 381140 222036 52687 2047 8393
2017 §). 2773 441551 | 417179 252047 56219 2058 8441
2018 . 2819 480576 | 452948 234158 57711 2066 8489
2019 §. 2747 482817 | 469718 278415 58327 2012 8537
2020 ¢, 2477 432651 | 439169 298269 59202 1983 8219

gb®owo 45. bl ,,009¢sLol* BsGm30L 9839dE06MdOL gx3sligdol Lagomm LsdsBolim
0bg9gdugdols 3sBgz9bgdemgdo

ey —8 2 B c ¢ ’fga 3 % g‘
648 85| B 3| 2 Eaeslss
2 U8 2Y| c¢| B FaRERLSEE
2 o §) 2 2 g S, & & B 6|8 &153 &
2 2% £37| 2 2 8832 3¢%
g |¥s&| &85 € Bl &%
O S O
Moao A
2010 §. 1645 | 278634 | 240092 | 1.677 126.1 0.0344
2011 §. 1746 | 271369 | 241919 | 1.508 119.7 0.0362
2012 §. 1816 | 269312 | 227469 | 1.673 119.8 0.0365
2013 §. 1907 | 264947 | 302888 | 1.747 127.6 0.0248
2014 §. 2115 | 293979 | 259978 | 1.684 141.2 0.0329
2015 §. 2273 | 329719 | 322552 | 1.687 160.8 0.0259
2016 §. 2629 | 416477 | 381140 | 1.876 203.5 0.0220
2017 §. 2773 | 441551 | 417179 | 1.752 214.6 0.0202
2018 §. 2819 | 480576 | 452948 | 2.052 232.6 0.0187
2019 . 2747 | 482817 | 469718 | 1.734 240.0 0.0182
2020, 2477 | 432651 | 439169 | 1.451 218.2 0.0187
Moao B Janoo
2010 §. 3 3 3 3 3 3
2011 §. 0 2 8 1 0 1
2012 . 1 1 9 2 1 0
2013 §). 2 0 6 6 2 4
2014 §. 3 3 7 3 3 2
2015 §. 4 4 5 4 4 3
2016 §. 6 5 4 8 5 5
2017 §. 8 7 3 7 6 6
2018 §. 9 8 1 9 8 7
2019 . 7 9 0 5 9 9
2020, 5 6 2 0 7 8
doyp 6 15 25 25 15 10 10 | mbgdo
2010 §. 45 75 75 45 30 30 300
2011 §. 0 50 200 15 0 10 275
2012 . 15 25 225 30 10 0 305
2013 §. 30 0 150 90 20 40 330
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2014 §. 45 75 175 45 30 20 390
2015 §. 60 100 125 60 40 30 415
2016 §. 90 125 100 120 50 50 535
2017 ). 120 175 75 105 60 60 595
2018 §. 135 200 25 135 80 70 645
2019 §. 105 225 0 75 90 90 585
2020 ¢, 75 150 50 0 70 80 425
LL ,,09Esliols” 3ommM30L  9x839JGH0BMdsDY  dmddgo Logsdsmm

399BHMOHGO0L IBNLEJOOL FoDBbom BoEIMJIMW0S JMMGE30IM0 sbsEoDO,

565¢0Bol 990093900 3MmOJs30IM0 FoEGHMmOEOL Loboo dmiEgdmos gbHowo

46 - Jo.

gbMowo 46. Ll ,,0gmslol* FsMmgol 98gIGH0bMdsbY dmJdgo LsgsGsrmm

B5JBHMOJOoL LsgMom bsdsBoLM 0bgJumsb  3MMgEOMmYdOL 5FLIbZYEO ToBHMOES

g 2 ‘§J c c
e c @
Fo|9E€8| 6| | B E2E8
A R Do Y ap) Q ™ IS g2 2
@3LObYE9dS S H|lL e 3 =P 2| &858
g 3 S € B > \% & 1) N H Y
Bc |l y¥yDe| €| 88| 8 X ¢
2 | €y €| 8358
) &4 < © 5 o
Lo9MM LHdIBOLM 0bgJuo 1
©95@0bYoro gergddOmgbyOaooL 0.122 1
AMEMEMdS '
999cmbogoeo 0.734 | 0.954847 | 1
bo6x 900 -0.89 | 0.934425 | 097 | 1
531639900 0.657 | 0.502109 | 0.42 | 0.36| 1
96HMIolboyma3096M90s 0.639 | 0.529604 | 0.20 | 098 [0.39 | 1
0050039 ™d0m0o botxgdol fowo - -
-0.84 | -0.89601 | -0.9 -0.4 1
300056 botrxgddo 0.97 0.91

3MOHg30MMH0 J5GHMOE0L b5¢0bo 330639690L, GMI  LL ,mgErslob®

35030l 9839dBH05bMmO0L  96LYBOIMgO

boORY00, G632V,

96MmIoLbbogma09Mgds o

bs6x 930l oo dnErosh bty gddo.

294 BHMOGO0S

390mbogseo,

9056039 Mmd00
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3.2.  Lodo®mnzgemml ,,bsbgedfoxm gergd@®mmboligdol s bl,,0geslol®
356030l 9839dGH0sbMdOL Bgxsligdol sgMomm 0bwgdbol bsdrysemgzsosbo
36MHmabmboMgds

Logo®mzggerml ,Bobgdfogm 9 99GOMLoLEgdoL” doGmm30l
9839dBH05bMdOL  Fgxolgdol  LosgMom  0bgdlol LTS M350sbo
36OmabmBoMmYds GO gdmEos  FM0Z35¢RIIGHMM0b0  F5093dEH 03O0
dMYom.

3OMbMBoMGIOLZOL 930w gdI0,  ZMMGES30MM0  Bowrobols
0909290  ©IHBMLEHIOME0S LLY-b T30l BgdBHOsbMdSBy  ImJdgo
R9dBHMOGO0 5 F9OMZ0L  9B9JH0BMdOL  LoghHmm  Bsdsbobm  0bgdugdo
dm39999wos 3bGow 47 -do.

gbMowo 47. Llig-l Ism30L BgIE0s6mMdIBY 3mgdgo Gog@megdo ©s sMogzol
089JH036mdOL Lsghmm Lsdsbolim 0bggdlgdo

s o) o c A L%

TES| RD| 2 % 2, g &

- S 2B $®| & & 2 2188
Q Q¢ ~ A & LIS ¢

o) S o € s " c c Q| D

£ Dz | D S ¢ 2 8 218 3
2 | B2S| B $¢ g c| 3|u¥s
2 | 882 €4| 2| ¢ 2| 2\8%2¢
& | 34| B%| B | BlEs”

< A ) Q

- 2 2 z
2010 §). 300 7288 68760 | 68234 61.4 0.193 0.0428
2011 ). 390 9244 95146 | 70541 87.3 0.202 0.0412
2012 ). 225 9165 67403 | 81910 61.3 0.092 0.0374
2013 §. 255 9132 | 96093 | 139240 | 822 | 0.108 | 0.0238
2014 ). 450 9717 124607 | 120953 100.1 0.135 0.0310
2015 §). 310 10089 117051 | 232220 89.0 0.120 0.0160
2016%. | 420 | 10412 | 132826 | 204600 | 980 | 0.122 | 0.0189
2017 §). 495 11438 150144 | 220350 109.8 0.138 0.0183
2018 ). 735 13184 244596 | 197811 173.5 0.246 0.0212
2019§). 685 13071 235010 | 193516 160.0 0.236 0.0225
20206, | 535 12310 | 212208 | 280731 | 1396 | 0226 | 0.0160
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gb®o 47-8o dmEgdwwo dmbszgdgdol bygmdzgubBy dGMMbMBoMmgdOL
36535005359 BHMM0560 gob@megds (49) do0mqdl 9dgy Labgl:

— 300=b1*7288 + b2*68760+ bs* 68234 + bs* 61,4 + b5*0.193+bs *0.0428 + bo;
390=b1%9244 + b2*95146+ bs* 70541 + b4* 87,3 + bs*0.202+bs *0.0412+bo;
225=b1*9165 + b2*67403+ b3* 81910 + bs* 61,3 + b5*0.092+bs *0.0374+bo ;
255=b1*9132+ b2*96093+ bs* 139240 + b4* 82,2 + bs*0.108+ bs *0.0238+bo;
450=b1*9717+ b2*124607+ b3* 120953+ b4*100,1 + bs*0.135+ bs*0.0310 +bo ;

B 310=b1*10089+ b2*117051+ b3* 232220 + b4*89,0 + bs*0.120+ bs *0.0160 +bo;

420=b1* 10412+ b2*132826+ bz* 204600+ b4* 98,0 + b5*0.122+ bs *0.0189 +bo;

495=b1*11438+ b2*150144+ bs* 220350+ b4*109,8 + bs*0.138+ bes *0.0183 +bo;
735=b1*13184+ b2*244596+ b3* 197811+ b4*173,5 + bs*0.246+ bs *0.0212 + bo;
685=b1*13071+ b2*235010+ bs* 193516+ bs* 160,0 + bs*0.236+ be *0.0225 +bo;
535=b1*12310 + b2*212208+ bs* 280731+ b4* 139,6 + b5*0.226+ bs *0.0160 +bo;

(49)

396@Mgds (49) 990535000 MHgAMILOL 3MIBR0E0I5EHIO0 2TMMZLOE0s
353030 IgnMmEom  BmGmIMEom (12). 990990 o030l 9399GH056Md0L
Loghonm  0bgdugdol  3OHMYbMBMwo

LOEOYOOL  FoFMLOMZLG
396G gdsL 996905 Loby:

Y'e=0.0192x"1+0.00068 x2— 0.00116x'3+7.5 x'4+ 688.5 x's — 11504 x's —438; (50)

2356@Mmegds (50) - do gbMoer 48 -do ImEgdmero  Llg- U JsGz0L
998399AH056mdsBg dmJdgo $oJ@™MmdoL 3OHMabmbmwo Lowoggdol Rslidoom

d000gds  sO™M30L  9B9JBH0BMdOL  Fgzz35L9d0lL Logeom  0bgdugdol

159 M3500560  3OMPBMBMYwo  FsB39690gd0,HMIgdo3 T399I
gbc®o 3bGow 49 -do.
LU, 9Eslol® oMrM30L 9539dEH06MdOL FgzoLgdols LogMmm 0bwgdlols

1533500560  3OMYbMBOMYGOS TGO GdME0s  FOIZIXRBIGHMO060
353935303160 MEOIWOom.
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Lbogoggdo 2021-2025 §Y.

3bMoo 48. Llg- b Isz0L 9x9dBH0BMdsBY dmddgEo Bsg@EMmMYdOL 3GMbmbmmwo

2 S ‘6;, c S
n 1324

2| & .5 8 2 3 € 8 C‘é/ S

L€ 5 3 ” 8 o c S ¢ X
AR ) S < 3 ¢ 53 | €& §

S E23| 5| £5 €3 S| ¥2 3
S1ESS| Y| & o 3| 393
21229 9 52 2 2 882

gl B | 2 € 5 S| S¢ U

& S 3 £l 838

2 12 s S°¢

2021, 14258 219706 | 273706 | 0.2358 138.3 0.0172
2022 ). 14661 223361 | 251219 | 0.2365 135.2 0.0194
2023 §). 15050 226899 | 231123 | 0.2366 132.1 0.0219
2024 §. 15448 229983 | 216102 | 0.2371 128.8 0.0243
2025 ). 15857 232705 | 205469 | 0.2382 125.2 0.0265

3bMowo 49. Llg-b FsGMZ30L 98gJE06MdOL Bgxsligdol LsgMomm 0bgdlgdols
155395¢035000560 3HMAbMBMEo Loogggdo 2021-2025 §F.

coobobgemgdo 2021 §.| 2022 §. {2023 §.| 2024 §5. |2025 §.
LLY-U o M30L 9BJJEHOBMdOL
d99398900L LogH ™ 06gdlgdo 669 658 639 614 >86
3OMbMBoMHgdoLmM30L 930 gdgE0,  3MOIWOH30M0 bSO DOL

99009390 ©sHBMLEJIMwo LL,, MgEslol” osGmM30L BgdEosbmdsby dmddgwo
B39JBHMOHIO0 5 FOMZ0L  9BIJBH0BMBOL  LogHmm  Badsbobm  0bgdugdo

dm39999os 3bGoer 50 -do.

3bMoeo 50. UL ,,09esbol“  FsBm30L 9839dE056mdBY mgdgo God@mMmgdo ©s
356030l 9839dGH056MdOL LsgBomm LsdsBolrm 0bgdlgdo

c be)
g 2 c S 2
.| 2 g S 2| 8 §8 &
Q P bel 2 :?3 c NQ e}
© s - 5 Q C X c
£ B3 3 ¢ ¢ 3 c Q ) o8]
> 3 9 S g S % S| Y2 3 g,

O o)
2 e Y| Yyl =Y | B9 2
2 §¢c| 2 X 21 8RS 2
&g 2 & ol 5 Y <
3 o © 8° 8 &
3] 3]
2010 §). 300 | 278634 | 240092 | 1.677 0.0344 126.1
2011§. 275 | 271369 | 241919 | 1.508 0.0362 119.7
2012 §. 305 | 269312 | 227469 | 1.673 0.0365 119.8
2013 §). 330 | 264947 | 302888 | 1.747 0.0248 127.6
2014 ). 390 | 293979 | 259978 | 1.684 0.0329 141.2
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2015 ). 415 | 329719 | 322552 | 1.687 | 0.0259 160.8
2016 ). 535 | 416477 | 381140 | 1.876 | 0.0220 | 203.5
2017 §. 595 | 441551 | 417179 | 1.752 0.0202 214.6
2018 ). 645 | 480576 | 452948 | 2.052 0.0187 | 232.6
2019§. 585 | 482817 | 469718 | 1.734 | 0.0182 240.0
2020, 425 | 432651 | 439169 | 1.451 0.0187 | 218.2

gb®o 50-do dmEgdwmwo dmbs3gdgdol  Lsgmdzge by 3OHMYbmBoMmgdOL
36935005359 BHMM0560 gob@megds (51) doomqdl 99dwgy Labgl:

300=b1*248634+ b2* 240092 + b3 *1.677 + ba¥0.0344 + b5*126.1 + bo ;
275=b1*271369+ b2*241919 + b3 *1.508 + b4*0.0362 + bs*119.7 + bo ;
305=b1*269312+ b2* 227469 + b3 *1.673 + b4*0.0365 + b5*119.8 + bo ;
330=b1 264947+ b2* 302888 + b3 *1.747 + ba¥0.0248 + b5*127.6 + bo ;
390=b1 293979+ b2* 259978+ b3 *1.684 + b4*0.0329+ bs*141.2 + bo ;
7] 415=b17329719+ b2* 322552+ b3 *1.687 + b4*0.0259+ b5*160.8 + bo ; (51)
535 =b1*416477+ b2* 381140+ b3 *1.876 + b4*0.0220+ b5*203.5 + bo ;
595 =b1*441551+ b2* 417179+ b3 *1.752 + b4 ¥0.0202+ bs*214.6 + bo ;
645 =b1 *480576+ b2* 452948+ b3 *2.052 + b4*0.0187+ bs5*232.6 + bo ;
585 =b1 *482817+ b2* 469718+ b3 *1.734 + b4*0.0182+ b5*240.0 + bo ;
_ 424 =b1*432651+ b2* 439169+ b3 *1.451 + b4+*0.0187+ bs*218. + bo ;

396@Mgds (51) gdogso GgaMglol 30953030963 JO0 FodMM3EO0s
353030 JgMmEom,  BMOIMs (12) 990990 FoOM30L 939dGH0s6MdOL
Loghom  0bgdugdol  3OHMabmbmo  LoEOYJdOL  ASTMBHMZEYESE
396G™Mgd5 300gdL 999 Lobgl:

Y =0.00077 x'11 - 0.00087 x21+ 251 x'31—44001 x'41+ 1.8 x'51—169.2 (52)

23506@Mmengds (III. 2.4) - Bo, gbGoe 51 -8o ImEgdmwo L, mgEsbob™
350m30L 9539d3096Mmd5Bg mddgo Bog@MMGdoL 3OrMABMBmo LoEowggdols
Bobdom doogds FsMM30L 9x3gdGH0sbMdOL TgxzoLgdol  LogHmm 0bgdugdol
159 M3500560  3OMPBMBMwo  FsB39690gd0,HMIgdoEg T399I
gb®ow  3beogn 52 - do.
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3bM0oeo 51. UL ,,09sbob“ FsGMNZoL 9BgIG06MdIBY dmJdgo God@m™gdol
3616 BMeo Looggdo 2021-2025 ;.

Qsbobggds
bsMX 900, 50050 WSO
b3 Id
0056139 MdOMO
bobrxgoob oo
300056 botrxgddo
dOMIoLbsYyMz0gM9ds

399mboggd0, smsLo
WOMO

2021 . 476364 468598 1.426 0.0175 239.3
2022 §. 484492 476785 1.317 0.0179 2419
2023 ). 505197 491234 1.247 0.0172 251.0
2024 . 520586 502693 1.169 0.0169 257.7
2025 §). 537330 514335 1.100 0.0165 265.3

3bM00o 52. LU ,,009¢sloL“ FsHMNZoL 9B9JE06MdOL gBslgdol LsgHomm 0begdlgdols
155395¢035000560 3HMAbMBMEo Loogggdo 2021-2025 §F.

©3bsbgawgds 2021 §. | 2022 §.| 2023 §. | 2024 §. [2025 §.

LUL,,00gEsboL" oM MZ0L 9B gJBHObMdOL
99939L900L LogHom 0bagdLgdo 500 475 480 476 477

3. 3. Llsg-b s Bl ,,009esLOL” BobsblMMo IyMsmdOl dgxslsgdols
36016mbBmero 3rmEgEoMgds

LLY-b  BobIBLYOO IEMHEMIOL Ls3356dMm Fsh3969dEgdoOL (0b. bW
21) 8obgzom, 3s(M30L 9x39dGH056MdOL M3EGH0swmHo 93mbmIgEcm03MWwo
3ol (1) Lyxdz9wW B F9dMMZoos Llg-U BobsbLOO IAMIMdOL
3963L5BO3MgEo 39dBHMOHO0L  LoWOEIYJO0,  OHMIGEEMS  FJIZIMOOMS3
13900 gL-M0alol Ig™mPOom BobsbLWMO JEAMIEMBOL JgxsU9gd0L sbys®OToL
SaMmO0mMI0m  ©IRJ60wos LLg-U RobBLMGO FEAMSEMBOL  Fgnsligdols
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LogMomm BsdsHolm 0bgugdo, glsdsdolbo dmbso3gdgdo  Fg@Esbowros bGO

53 - do.
3bM0ogo 53. Llg-b BobBLMMO AEYMEMBOL FgRoLYdOL LogMomem Lsdsbolem
0bggdugdo
& 2 EO T 2o < R R &
& e S5 e e = AE N N 2
2 l.0.8% 22 | 25| 22/%28|223| &
g |38 1852.,152 |c€D| £ |SUE|RE| 23
S 2 > S 0l [ &Bn | R 8 L A Y| U 3 S
o) gecMNle &7 |[€ Ca | S &2 PEIROD| S 2 g
2 |8 |2EY |32 || DL (89| S2| €3
2 e - S Q C DAL R D] FD g ¢
& 2 &2 g3 c 8 TS g S| B | €
3 A S g &g & |2 < e S
Mogo A
2010 §| 20842 0.63 1.69 1.448 0.001 0.014 | 0.009
2011 §| 51502 0.65 0.98 0.929 0.025 0.23 | 0.381
2012 §| -66990 | 0.72 0.38 0.317 -0.012 -0.05 | -0.23
2013 §| 9417 0.79 0.73 0.629 -0.036 -0.41 | -0.58
2014 §| -1745 0.76 0.53 0.404 0.003 0.04 | 0.036
2015 | -14194 | 0.87 0.43 0.370 | -0.086 -0.75 | -0.94
2016 §| 8714 0.92 0.48 0.425 -0.048 -0.38 | -0.51
2017 §| 21544 1.12 0.16 0.145 -0.054 -0.45 | -0.45
2018 §| 23578 1.11 0.18 0.173 0.035 045 | 0.175
2019 §| 30926 1.07 0.92 0.646 0.030 0.55 | 0.172
2020 §| -17560 | 1.06 0.48 0.344 | -0.042 -1.19 -0.4
toao B Jramndo
2010 §. 3 3 3 3 3 3 3
2011 § 9 9 9 9 7 7 9
2012 § 0 8 2 2 5 5 5
2013 § 6 6 7 7 4 3 1
2014 § 2 7 6 5 6 6 6
2015 § 1 5 3 4 0 1 0
2016 § 6 4 5 6 2 4 2
2017 § 7 0 0 0 1 2 3
2018 § 8 1 1 1 9 8 8
2019 § 9 2 8 8 8 9 7
2020 § 0 3 4 3 3 0 4
doyp 6 20 20 10 10 15 10 15 | Gmbgdo
2010 §. 60 60 30 30 45 30 45 300
2011 §| 180 180 90 90 105 70 135 850
2012 § 0 160 20 20 75 50 75 400
2013 §| 120 120 70 70 60 30 15 485
2014 § 40 140 60 50 90 60 90 530
2015 § 20 100 30 40 0 10 0 200
2016 §| 120 80 50 60 30 40 30 410
2017 §| 140 0 0 0 15 20 45 220
2018 §| 160 20 10 10 135 80 120 535
2019 §| 180 40 80 80 120 90 105 695
2020 § 0 60 40 30 45 0 60 235
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gb®oew  53-o  sbobMero  Lbg-bL  FobsBLYHO  FEYMIMBOL
3963L5BOZMGO  BodBHMEOIOOL s BobsblyMo  FYMIEMIOL FgRsligdols
LogoMm LsdBOLM 0bgdlgdol LsxrdzgE By BoEIMGOIMWOS JMMGESE0YOO
56500,  OHMIGEoE  3MOIWI30MH0  sGHMoEol  Lsbom  ImEgdmeros
gb®o 54 - Go.

3bMowo 54. Lig-b gobsblMo aMoEMdOL 3o6aLsBOIMmIEO GodEmMIdOL s
10bs6LmMo dyMsmdols Igxsligdols LagMom Ladsbolim 0bpgdlgdols 3MGMgszom®o

35303
£ glo2s| 238.2/82222
& o
c £5/55¢5-25%8 52525555
Sc—nn‘%gfgjcc L & ¢ 5@0 Oo"@ijm 3 &
Qsbobgegds €C H5Uggyctce D222 Og g
3292385 5/ Z35/T 555852 ¢2
S3eBET8 28| 32F2(2%8 38
%‘ ~ & ~ é ~ €| 3 ~3€ CO\S
ooy
L5gOMNM LodsHOLM
0b9dLo 1
B0 6535009000
Logom 0.515 1
3905boLBM0sbMBOL
309830309630 -0.62 | 0.1167 1
9000bsMg 033000MdOL
309830309630 0.125 | 0.3674 | -0.6069 1
dgobo W0330EMOHMOOL
30983030960 0.725 | 0.3927 | -0.6657 | 0.9883 1
59303900L M6 SdYMds 0.840 | 0.4044 | -0.1048 | 0.3419 | 0.3197 1
L50639LBHOEOM 3930 OOl
963909 MdS -0.16 | 0.4247 | -0.1303 | 0.2771 0.267 | 0.87 1
3940003900L MgbEHMMgemds | 0.783 | 0.4725 | -0.1478 | 0.3753 | 0.3663 | 0.96 | 0.804 1

3MO9530000 FoBHMoEol sbowobo  g30P39690L, LLY-U BobsBLWEO
9aM5Mmd0L  gobdboBrzdge  0d 339dBHMOIOL,  OMIWIdOE  FOVOWO
30953000 bolosmYd0sb, gl BoJEMMGd0s: BsEO B53500900L Lo,
3905bEOLBIM0BMdOL  3Mm9z03096G0,  dgoLo ©0330009OMIOL
3M95303096@0, 5d3H03900L M9bE3SdIEMDs, 499403900l MYGBEIDIEOMDS.

LLbg-bL  BobsBLYOO  BEYMIEMdOL  FgBsligdols  LogMmm  0bggdlols
1539953500560  3OMYPBbMBOMYds  FGuBMEGdM0s B RedBHMM0s60
353995303160 IMEOIWOm.
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2010 §.] 300 20842 0.63 0.009 1.448 0.001

2011 6.] 850 51502 0.65 0.381 0.929 0.025

2012 §.| 400 -66990 0.72 -0.228 0317 | -0.012

2013 6.] 485 9417 0.79 -0.579 0629 | -0.036

2014 §.] 530 1745 0.76 0.036 0.404 0.003

2015 6.] 200 -14194 0.87 -0.938 0370 | -0.086

2016 §.] 410 8714 0.92 -0.508 0425 | -0.048

2017 §.] 220 21544 1.12 -0.447 0.145 | -0.054

2018 §.] 535 23578 111 0.175 0.173 0.035

2019 §.| 695 30926 1.07 0.172 0.646 0.030

2020 § | 235 ~17560 1.06 -0.402 0344 | -0.042

gbdow 55 - Jo sbsbmo  dmbs3gdgdol  Bsldom  3GMabmbocgdols

39350 R5dBHMOM0560 3509353034900 FMEgEro dooMgdl Lobgl:
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[300=b1*20842+ br* 0,63 + b3*0,009 + b4+*1,448 + bs*0,001 + bo ;
850=b1*51502+ b2* 0,65 + b3*0,381 + b4*0.929 + b5*0,025 + bo ;
400=b1*(-66990)+ b2*0,72 + b3*(-0,228) + b+*0,317 + bs*(-0,012) + bo ;
485=b1*9417+ b2*0,79 + b3*(-0,579) + b+*0,629 + bs*(-0,036) + bo ;
530=b1 *(-1745)+ b2* 0,76+ b3*0,036 + b4*0,404+ bs*0,003 + bo ; (53)
200=b1*(-14194)+ b2* 0,87+ b3*(-0,938) + b4+*0.370+ bs*(-0,086) + bo ;
410 =b1*8714+ b2* 0,92+ b3*(-0,508) + b+*0.425+ bs*(-0,048) + bo ;
220 =b1*21544+ b2* 1,12+ b3*(-0,447) + b4+*0,145+ bs*(-0,054) + bo ;
535 =b1*23578+ b2* 1,11+ b3*0,175 + b4*0.173+ b5*0,035 + bo ;
695 =b1*30926+ b2* 1,07+ b3*0,172 + b4*0,646+ bs* 0,030 + bo ;

235 =b1*(-17560)+ b2* 1,06+ b3z *(-0,402) + b4*0.344+ bs*(-0,042) + bo ;
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2021 6 -26415 1.13 -0.2096 0.209 -0.036
2022 6 9264 1.17 -0.0985 0.214 -0.019
2023 6 7800 1.21 -0.0137 0.240 -0.003
2024 @l 1339 1.23 0.04126 0.237 0.009
2025 6 1436 1.24 0.07465 0.231 0.019
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3bMoo 58. Lls ,,00gEsliol” Bobsblryto degMemdols 3ggsligdols LsgMomm LsdsBolsm
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9 Ge 23 Dy | € 3 3 9 &
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§ 2 3 C £ ¢ & ¢ S €3 & £
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Moao A
2010 §. 11585 0.917 0.424 0.38 0.133 | 1.165 | 1.5876
2011 §. 7026 0.837 0.258 0.57 0.096 | 0.851 | 0.5881
2012 §. 23094 0.567 0.314 0.69 0.124 | 2.492 | 0.2856
2013 §. -6172 0.665 0.84 0.75 | -0.141 | -1.175 | -0.372
2014 §. -3873 0.567 0.893 0.8 0.109 | 0.875 | 0.2522
2015 §. -24684 | 0.573 0.644 0.57 0.023 | 0.194 | 0.0541
2016 §. 5204 0.477 0.723 0.65 0.104 0.97 | 0.1986
2017 §. -1013 0.522 0.667 0.6 0.065 | 0.503 | 0.1351
2018 §. -8949 0.47 0.633 0.56 0.069 | 0.552 0.13
2019 . -1966 0.463 0.505 0.44 0.031 | 0.254 | 0.0571
2020 §. -2756 0.667 0.269 0.24 | -0.015 | -0.163 | -0.045
toao B Jvamndo
2010 §. 3 3 3 3 3 3 3
2011 §. 8 0 0 3 6 6 9
2012 §. 9 5 2 7 9 9 8
2013 §. 2 2 8 8 0 0 0
2014 §. 3 4 9 9 8 7 7
2015 §. 0 3 5 3 2 2 2
2016 §. 7 7 7 6 7 8 6
2017 §. 6 6 6 5 4 4 5
2018 §. 1 8 4 2 5 5 4
2019 §. 5 9 3 1 3 3 3
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2020 §. 4 1 1 0 1 1 1

Boxp 6 20 20 10 10 15 10 15 | Gobgdo
2010 §. 60 60 30 30 45 30 45 300
2011 6. 160 0 0 30 90 60 135 475
2012 §. 180 100 20 70 135 90 120 715
2013 §. 40 40 80 80 0 0 0 240
2014 §. 60 80 90 90 120 | 70 105 615
2015 §. 0 60 50 30 30 20 30 220
2016 §. 140 140 70 60 105 80 90 685
2017 6. 120 120 60 50 60 40 75 525
2018 6. 20 160 40 20 75 50 60 425
2019 §. 100 180 30 10 45 30 45 440
2020 6. 80 20 10 0 15 10 15 150
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Ro©0 6535009000
Loenm 0.68698 1
23905boLYIBM0bMBOL
30953030960 -0.5322 | 0.1344 1
9000boMg 033000MdOL
3M98303096¢)0 0.69019 | -0.461 | -0.4388 1
dg4olo W0330EMOHMBOL
30953030960 0.15444 | 0.1506 | -0.0699 | 0.64488 1
594039000 H9bESdIL MDY 0.78585 | 0.4487 | -0.2151 | -0.2188 | 0.1515 1
L50639LEHOEOM 3930 SOl
6963009 mdo 0.80764 | 0.6786 | -0.1684 | -0.3538 | 0.2276 | 0.89 1
2940©3900L MgbBodgEMdS -0.161 | 0.4519 | 0.2253 | -0.4222 | 0.0836 | 0.88 | 0.746863 1
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Lo M, 45005HEOLKYBIM0SBMBOL 3095303096 E0, F0TE0BIMY 0 330OMBOL
3M98303096¢0, 993039006  M9BGHBYMds,  LoobzglGoEom  3930GsWwol
963509 Mds.

36OMabMBoMIOOLMZOL  HMEOEGOJ0,  3MOIWSE0VIO0  bsE0BOL
09009390  ©HBMLEHJIMYO LL,,009@sboL*  830bsbLYMO  FEAMIOMBIOL
3963L5BO3Mg0  BodBHMOGO0 S FoMM30L 9539JEH0BMdOL LogMomm LsdSHBOLM
06094Lgd0 dm3999os bMHo 60 -do.

bGHowo 60. UL ,,mgmwsbol“  ggobsblmmo dgMomdols 4s6aLsbMztgmo gosgd@Emmgdo
(CRNG o 3 J QM@ o Q3IMILO FSJOMMY
05 9aMoMdols 9gg35L9d0L LogMom bsdsbolm 0bwgdugdo

c
g ’8 x :8 % l"l\'? S o
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3 |8 g E e ¢ o¢C — s 2223
ST g5 ED| €2 22 pPER
2|23 23| 4% 292 2upiy
o |2 ) ¢ S SR PO
2 > c g 2 9 & & & D O RS
2 5 8 g o S &H| B2 S AL R 3
g € 5Y| 22| SER| "2 *s
3 £ .3 & ™ & € €
2010¢. | 300 11585 0.917 0.424 0.133 1.165
2011§. | 475 7026 0.837 0.258 0.096 0.851
2012¢. | 715 23094 0.567 0.314 0.124 2.492
2013 (. | 240 -6172 0.665 0.840 -0.141 -1.175
2014 . | 615 -3873 0.567 0.893 0.109 0.875
2015§. | 220 -24684 0.573 0.644 0.023 0.194
2016§. | 685 5204 0.477 0.723 0.104 0.970
2017 . | 525 -1013 0.522 0.667 0.065 0.503
2018. | 425 -8949 0.470 0.633 0.069 0.552
2019§. | 440 -1966 0.463 0.505 0.031 0.254
2020¢. | 150 -2756 0.667 0.269 -0.015 | -0.163

gb®ow 60-8o0 Sbobmeo  dmbs399990L  BMmEIMs  (55)-8o  Rslidoom
36bmbomgdol 36535 R BHMOH0560 3o935¢)03MM0 dmgeob
3990b5M3w 90 296EMEGdsMS LoLE s F00PIIL Lobgl:
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[300=b1 *11585+ b2* 0,917 + b3*0,424 + b+*0,133 + bs*1,165 + bo ;
475=b1* 7026+ b2* 0,837 + b3 *0,258 + b4*0.096 + b5*0,851 + bo ;
715=b1*23094+ b2* 0,567 + b3*0,314 + b1+¥0,124 + bs* 2,492 + bo ;
240=b1*(-6172)+ b2* 0,665 + b3 * 0,840 + b4*(-0.141) + bs*(-1,175) + bo ;
615=b1*(-3873)+ b2* 0,567+ b3 *0,893 + b+*0,109+ b5*0,875 + bo ; (55)
< 220=b1*(-24684)+ b2* 0,573+ b3 0,644 + b4+*0.023+ bs* 0,194+ bo ;

685 =b1*5204+ b2* 0,477+ b3 *0,723 + b4*0.104+ bs5*0,970 + bo ;

525 =b1 *(-1013)+ b2* 0,522+ b3 *0,667 + b4 *0,065+ bs* 0,503 + bo ;

425 =b1*(-8949)+ b2* 0,470+ bz *0,633 + b4*0,069+ bs*0,552 + bo ;

440 =b1*(-1966)+ b2* 0,463+ bz *0,505 + bs4*0,031 + bs* 0,254 + bo ;
\150 =b1*(-2756)+ b2* 0,667+ b3*0,269 + bs*(-0.015)+ bs*(-0,163) + bo ;

396@Mgds  (55) 89dszsmo  HgaMgbol  30958303096@JO0  2oTMMZEOE0s
35BHMOEwo  IJNMOOm R}eOINs (12)  Ll,,009esbol“  130bsblryMo
9 M5MdoL Fgx3sL9d0L  LogMomm 0bgdlgdol 3OHMbmbmwo Lowoggdol
3990bSM3GE0© 2obEMEgds J00gdl 9dg Lobgls:
Y. =001x"11-111.2x"21+423.2 x'31+ 1362 x'41+ 90.7 x's1+ 216.5 (56)
gb®ogn 61 -8o dmigdmeo b, 0geelbob® 13obsblryMo dAMsmdol
3963L5B03MY0 BoJEGHMMGOOL 3OMAbMBYwo LoWOYJOOL BMOTMEs (56) -Fo
Bobdom @5 FgLodsTOLO 9bgsMOTOL BoEHIMGOOL 989y F00Mgds BobsBLYYGO
90 M5Md0L Jgx35U9d0L LogHmm 06@gdugdols 3OHMYbMBMwo Lowoggdo,
GHIgdoa dm3gdwos gbGow 62 - do.

gbMowo 61. L ,,0gwsbiols” gobsblvMmo dyMsmdol 3sbdlsbmzmgmo Bogd@m™gdols
36HmabmBMo Looggdo 2021-2025 .
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A e | &g SV | e C 2 o) A
é’( 8.3 £ §l EL? S ¢ EL? e R 28
A A ~ g/( ~ ') » ™ \ED
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2021 ). 19789 0.64 0.35 0.0164 0.1803
2022 ). 13133 0.70 0.46 0.0153 0.1785
2023 ). 1693 0.75 0.51 0.0258 0.3195
2024 §). 5945 0.82 0.50 0.0309 0.4064
2025 ). 12533 0.88 0.48 0.0371 0.5192
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BB 0.226 0.236 0237 | 0237 0.237 0.238
B680LB9MB09MHID 139.6 1383 135.2 132.1 1288 125.2
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3940003900l M9b@50gwmds >0 -0.402 -0.210 -0.099 -0.014 0.041 0.075
3370_1;0 ©0330@UOMB0L 3298030I6GO 0.344 0.209 0214 | 0.240 0237 | 0231
80806269 @o3gomdob 0.48 0.38 0.34 0.32 0.31 0.31
30953030960 1.5-2
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